Assignment 4

ENG NE MAI NTENANCE

Text book Assi gnnent :

Engi neman 1&C, NAVEDTRA 10543-El

Pages 3-1 through 3-24

Learning Onjective: Describe the
procedure and equi pnents used to
I nspect and test-run diesel

engi nes.

4-1.

4-2.

4-3.

4-4.

4-5.

Questions 4-1 through 4-4 are to be
judged True or False.

A conparatively mnor engine nalfunction,
if not recognized and renedied in its
early stages,never develops into a

mej or casual ty.

Work center personnel nust learn to
recogni ze synptons of devel oping

mal functions by using the senses of sight,
hearing, smell, and touch.

Because of the safety features which are

commonly incorporated in pumps and simlar
equi pment, considerable loss of capacity

may occur before any external evidence of
danage is apparent.

Wen a material failure occurs in any

unit, a pronpt inspection of all simlar
units will NOT prevent a wave of sinilar
casual ties.

A spring-bal anced indicator uses which of
the following types of pistons?

Trunk

[ nverted
Bal |
Check
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4-6.

4-7.

Questions 4-6 and 4-7 are to be judged
True or False.

The Kiene indicator is used only to
nmeasure the firing pressure of an engine.

A nultivolt meter is used to neasure the
vol tage produced by the thermocouples
installed in an engine's exhaust system

Learning Objective: Specify what

mai nt enance and adjustments are required
on tenperature regulators, and recognize
some of the troubles that may be

encount er ed.

4-8.

4-9.

4-10.

Question 4-8 is to be judged True or
Fal se.

For maximum tenperature control, the bulb
of the tenperature regulator should always
be installed in the inlet side of the
engine cooling water piping system

At which of the following points should
the valve stem of a tenperature regul ator
be |ubricated?

1. Were the valve stem enters the
stuffing box

2. Around the threaded sleeve used for
manual control

3. Both 1 and 2 above

4, At the tenperature adjusting
wheel

Wat should you do if the tenperature

of the freshwater |eaving the engine
becones too high when the regul ator

is set on the |owest adjustment setting?

1. Make sure that the manual pointer is
set at the THERMOSTATIC position

2. Mke sure that the packing gland is
not binding the valve stem and the
valve stemis not stuck in the
nininum cool ing position

3. Mike sure that the tenperature
control element is operating properly

4. Al of the above



4-11.  The tenperature at the bulb of the 4-14.
tenperature regulator drops below the set
tenperature and the valve position
i ndi cator shows COOLER CLCSED. Vhich of
the following remedial neasures should
you take?

L S_echlre the packing gland nut wench
tight

2. Gind the valve seats until a perfect
seal is achieved

3, Insert the bulb into the ship's
piping in the horizontal position
with the arrow on the indicator disk
poi nt  downwar d

4, Insert the bulb into the ship's
piping in the vertical position with 4-15.
the nut at the top of the unit

4-12. Wy should a liquid filled bulb of a
tenperature regulator be installed
either in the vertical position with the
nut up or in the horizontal position with
the arrow up?

1. To allow the liquid level to be above
the end of the internal capillary
tube

2. To allowthe liquid level to be bel ow
the capillary tube

3. To prevent liquid from effecting the
bel | ows

4. To ensure that the arrow on the
indicator disk is always pointing
upwar d

4-16.

When answering questions 4-13 through

® 4-15, assume you are in the process of

adjusting a tenperature regulator to the diesel

engine freshwater cooling system

4-13.  The manual crankpin should be rotated
until the pointer is aligned with which
of the following marked positions on the
indicator plate?

1. Cooler closed

2. Cool er bypass

3. Thernostatic

4, Each of the above

4-17.

Wen is the indicator slid up or down for
adjustment to the proper position?

1. After the lower end of the seating
sl eeve cones in contact with the
|ower end of the thernostatic stem

2. Before the lower end of the seating
sl eeve cones in contact with the
|ower end of the thernobstatic stem

3. After the lower end of the seating
sl eeve cones in contact with the
upper end of the thernostatic stem

4 Before the upper end of the seating
sl eeve cones In contact with the
| ower end of the valve stem

The indicator plate is secured and the
pointer and thermostatic center marks are
aligned. Wat is the final valve stem
adj ustment you should meke prior to
tightening the |ocknut?

1. Two conplete turns into the
thermostatic stem past the seating
sl eeve contact

2. One conplete turn into the
thermostatic stem past the seating
sl eeve contact

3. Two conplete turns into the
thermostatic stem past the poppet
valve seating position

4 One conplete turn into the
thermostatic stem past the poppet
valve seating position

[f the desired tenperature of the water
in a diesel engine cooling systemis
160°F, a properly adjusted tenperature

regulator will maintain the water at a
tenperature between
1. 150° and 160°F
2. 150° and 170°F
3. 160° and 170°F
4. 160° and 18C°F

Learning Objective: Recognize the
purpose and types of heat exchangers;
Indicate what factors affect their
operation; and point out the methods of
mai ntenance and repair.
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In a marine cooling system installation,
which of the follow ng engine coolants
may be circulated through a heat
exchanger?

1. al

2. Freshwat er

3. Saltwater

4, Both 2 and 3 above



4-20.

4-22.

Question 4-18 is to be judged True or
Fal se.

The two basic types of heat exchangers
used on engines are radiator and tubular.

In the Harrison-type heat exchanger, how
do the liquid coolants pass through the
unit?

1. Freshwater passes through the tubes
and seawater passes around the tubes

2. Freshwater passes through the tubes
and freshwater passes through the
t ubes

3. Seawater passes through the tubes
and freshwater passes around the
t ubes

4, Seawater passes through the tubes
and the seawater passes around tubes

How is excessive scale on the cooler of a
heat exchanger usually indicated?

1. By a slow increase in freshwater
tenperature

2. By asimliarity between inlet and
outlet pressures

3. By the decrease in freshwater
tenperature

4, By a rise in the freshwater tank
level

The tenperature in the saltwater cooling
system of an engine should never be
allowed to exceed what maxinum

t enperat ure?

130°F
140°F
170°F
180°F

Wich of the following conditions can
cause a cooler element to becone clogged
with foreign matter?

Leak in oil cool er

Dirty freshwater

Faulty seawater strainers
Al of the above

~ooro

Questions 4-23 is to be judged True or
Fal se.

Overlubrication of the circulating water
punp bearings will NOT affect the cooling
capacity to the heat exchanger elenent.
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4-24.

4-25.

4-26.

4-21.

4-28.

Erosion holes in the cooler elenent of a
heat exchanger are usually caused by
which of the following conditions?

1. A clogged cooler elenent

2. Alowpressure water flow

3. Air entrapped in the cooler casing
4. Fast rmovement of grit particles

By which of the following actions will
you cause internal |eaks of a heat
exchanger element installed in the
engine cooling systen?

1. By increasing the oil
the cool er

2. By reducing the water pressure to the
cool er

3. By allowing continued cooler
operation at excessive pressure

4. By allowing continued cooler
operation at reduced pressure

tenperature of

The heat exchanger outlet side is used to
admt the proper amount of steamrequired
to blow through a clogged cool er elenent
containing which of the followng

deposi ts?

(o]

Sand

Grease

Roth 2 and 3 above

B~ ooro —

YOU are perforning an air test on a heat
exchanger to check for leaks. \hat
should you do after attaching a pressure
gage to the inlet line of the elenent?

1. Immerse the element in a tank of
wat er

2. Block off the discharge side of the
el enent

3. Admit lowpressure air to the inlet
side of the element .
4. Rermove the element from the casing

Wich of the following methods should you
use to make an energency repair to a
strut-type heat exchanger?

1. Plug the tube

2. Replace the elenent

3. Soft solder the elenent
4, Silver solder the elenent



4-29.  How should you make emergency repairs to
a leaky tube of a shell in a tube-type oil
cool er?

1. Plug the tube at both ends with a
special plug

2. Plug the tube at both ends with a
strip of neoprene

3. Seal the tube with soft solder

4, Seal the tube with solder at the
inlet end only

4-30.  Shell-and-tube-type heat exchangers are
cleaned by which of the following
et hods?

1. Ar lances, steam sprays, or chenical
sol utions

2. Steam sprays or chenical solutions
only

3, Air or water lances only

4.  Chenical solutions, air lances, or
water lances

Learning Ohjective: Recognize casualties

pertaining to lubricating systens and

point out how they may be avoi ded.

PY Question 4-31 is to be judged True or

Fal se.

4-31. If you will use the proper type of |ube
oil in an engine lubricating oil system
you will ensure that all engine parts
receive sufficient [lubrication.

4-32.  Pressure in the lubricating systemis
mai nt ai ned by which of the follow ng
devi ces?

1. Relief valves

2. External relief valves

3. Internal pressure regulating valves
4 Al of the above

4-33.  \hich of the following conditions

indicate a broken lube oil punp?
1. Snoke rising from the shaft
2. Abnormal noise in the punp
3. Sudden increase of lube oll
pressure
4, Fluctuation of lube oil pressure
4-34,  \Wen is the |owpressure warning device

of a lube oi 1 systemusually tested?

1. Every day
2. \hen the systemis started and
secur ed

3. (nly when the systemis started
4. (Only when the systemis secured
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4-35. In addition to tenperature and pressure
readings, which of the follow ng nethods
should you use to deternine if a bearing
is recelving oil?

1. After shutdown, inspect bearings to
determne the pressure of the oil

2. After shutdown, place you hand on a
bearing to note the tenperature

3. Both 1 and 2 above

4, Blow air through lube oil passages

4-36.  \ich of the following materials should
you use when cleaning an engine |ube oil
sump?

1. Cotton waste
2. Paper towels
3. Lintfree cloths
4. Al of the above

4-37. You have renoved an oil filter line from
an engine. Before reinstalling, the line
shoul d be cleared of any obstructions
with
1. diesel oil
2. conpressed air
3. lowpressure steam
4. freshwater [ances
Learning (hjective: Explain the
operational characteristics of fuel
injection equipnent and engine
controls. Recognize synptons of
fuel injection trouble and their
causes, and indicate what corrective
measures my be required.

4-38. Regardl ess of design, under which of the
following conditions should solid fuel
injection systens deliver the fuel oil to
each engine cylinder?

1. At a high pressure
2. In the correct amounts
3. At the proper time
4 Al of the above
4-39. \Mat are the two general types of solid

fuel injection systens?

1. Unit injection and common rail
2. Jerk punp and common rajl

3. Individual punp and jerk punp
4

Unit injection and individual punp



4- 40.

4-41.

4-42.

4-43.

4-44,

Question 4-40 is to be judged True or
Fal se.

The punp-injection system that combines a
hi gh-pressure punp and fuel injection
nozzle into one unit is called a unit
injector.

Wiich of the following injection systens
uses a netering device that delivers the
appropriate amount of fuel to each
injector?

Atlas

Cooper - Bessener
Bosch

Cunmi ns

Wiich of the following factor(s)

control (s) the amount of fuel that is
injected by the camoperated injector
valves of the basic common-rail injection
systen?

1. The length of time the nozzle stays
open

2. The pressure held by the
hi gh-pressure punp In the common
rai

3. The action of the individual valves
mounted on the side of the engine

4, The length of time the nozzle remains
open and by the pressure held by the
hi gh-pressure punp in the conmon
rai

Question 4-43 is to be judged True or
Fal se.

Most diesel injection equipnent operating
problens are resolved when clean fuel is
used.

Wiich of the following is the best nethod
to determine whether the bushing assenbly
of a unit injector has been damaged?

1. Place the injector in a test stand
and test the bushing assenbly

2. Install the injector in a test
engine, operate the engine, and
check for low firing pressure

3. Disassenble the injector, clean it,
and inspect each part of the bushing
assenbly

4, Install the injector in a test
engine, operate the engine, and
check for |ow exhaust tenperature
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4-45.

4-46.

4-47.

4-48.

4-49.

4-50.

4-51.

Wiich of the followi ng operations is
affected by irregularities in the surface
and helix edge of a plunger?

Punpi ng
Metering
Conbust i on
Firing

I~ o ro

If the lapped surfaces of a plunger and

barrel assenmbly are exposed to

at mospheric dust, the surfaces will
1. erode

2. rust

3. score

4. bind

Questions 4-47 and 4-48 are to be judged
True or False.

Some fuel oil systems have additional
safety filters or screens located between
the fuel transfer punp and the fuel
distributor.

The absorbent qualities of cotton waste
make it an excellent drying agent for
fuel injector parts.

Lapped surfaces should be handled only
after they have been

1. allowed to dry at room tenperature
2. imersed in clean diesel oil

3. washed in distilled water

4, dried by heat for several ninutes

External |eakage of diesel fuel from

punps and injectors is probably caused by
which of the following conditions?

1. Loose connections,
or cracked housings

2. Scored plungers, inproper assenbly,
or broken springs

3. FEroded bushing ports, |oose
connections, or broken springs

4, Inproper assembly, |oose connections,
or cracked housings

scored plungers,

On sone fuel injection equipnent, nild
roughness and discoloration of the
sealing surfaces may be renmoved by

which of the follow ng methods?

Lappin
Scpgpp?ng
Ginding
Honi ng

~ccoro



4-52.

4-53.

4-54.

4-55.

4-56.

4-57.

When the plunger of the injection punp of
a diesel engine is stuck, it usually
causes which of the follow ng conditions?

1. Engine failure

2. Excessive fuel consunption

3. Increase in engine tenperature
4. Failure of a cylinder to fire

A binding plunger test is being performed.
What kind of trouble is indicated by a
sluggish return of the plunger?

1. A broken plunger spring
2. A sticky plunger
3. A nicked plunger
4. A scored plunger

In trying to loosen a stuck fuel oil
injector plunger, you should soak the
plunger and barrel in which of the

following fluids?
1. Cean diesel fuel
2. Lubricating oil

3. Ceaning solvent
4. Unl eaded gasoline

You are cleaning a Bosch fuel injection
pump plunger. What should you do after
(rjinsing it in fuel oil and blowing it
ry?

1. Examine the plunger for defects

2. Reassenble the punp assenbly

3. Place nutton tallow on the plunger

4 Wpe the plunger with a nild abrasive

Which of the following materials should
NOT be used to free up the pl unger and
bushing to a GM wunit injector

1. Jewelers'

2. Mitton tallow
3. Cean fuel oil
4. Conpressed air

rouge

In a diesel engine fuel system what is
the function of the fuel control rack?

1. To control vaporization of fuel
2. To remove inpurities from the fuel
3. To meter the fuel injected at each

stroke
4. To prevent jamming of the fuel
injector plunger

Which of the following conditions causes
an engine fuel oil control rack to stick?

1. End play

2. Normal wear

3. Gear backlash

4, Dirt in the mechani sm
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4-59. \hat effect, if any, may backlash in the
control rack have on engine performance?
1. Hgh exhaust tenperature
2. Low firing pressures
3. Variations in speed
4. None

4-60. Backlash in the fuel control systemis
often caused by which of the follow ng
parts?

1. Jamed control rack
2. Scored punp plunger
3. Distorted punp bushing
4. Worn control sleeve
Learning Objective: Discuss the opera-
tional characteristics of fuel injection
equi pment and engine controls. Recognize
synptoms of fuel ‘injection troubles, as
wel| as their causes, and indicate
corrective measures that may be required.
Question 4-61 is to be judged True or

o
Fal se.

4-61.  Inproper seating of the exhaust valves
may cause synptons sinmiliar to inproper
tining of the engine fuel injection
system

4-62. Late timing of fuel being injected into a
cylinder may be indicated by which of the
foll owing conditions?

1. Engine detonation

2. Injection punp, |eakage
3. Hgh exhaust tenperature
4. Low exhaust tenperature

4-63.  \Mich of the following factors may be the
cause for a Bosch fuel injector punp to
go out of tinming?

1. A broken spring
2. A stuck plunger
3 A worn punp canshaft
4. An eroded spill port
4-64.  Which of the followi ng corrective

measures coul d you use to reduce the
number of engine governor difficulties?

1. Reduce the engine speed

2. Increase the engine |oad
3. Use clean oil
4

Adjust the fuel Ilinkage



4- 66.

4-67.

4-68.

4-69.

4-70.

4-71.

Questions 4-65 and 4-66 are to be judged
True or False.

To maintain the proper oil level in the
engi ne governor, you may use |ubricating
oil fromthe main diesel engine
crankcase.

Foaming of the oil indicates presence of
water in an engine governor.

Wen the governor conpensatin% needl e
valve is correctly adjusted, how shoul d
the engine behave during |oad changes?

Maintain |ow underspeeds
Maintain high overspeeds
Return slowy to nornal

speeds
Return quickly to nornal

speeds

An increase in load for any constant
throttle setting of a mechanical governor
will be acconpanied by a decrease in

1. engine speed
2. spring length
3. fuel pressure
4, oil tenperature

Question 4-69 is to be judged True or
Fal se.

Hydraulic rather than mechanical gover-
nors are used where extremely accurate
engine speed regul ations are required.

Wat type of governor is designed to hold
the predetermined operating speed of a

diesel engine generator set?
1. Load-limting

2. Variable-speed

3. Speed-liniting

4, Constant-speed

The nechanical governor controls engine
idling speed when the centrifugal force
of both sets of flyweights act against
which of the following parts?

The buffer spring
The light spring
The heavy spring
Al of the above
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4-72.

4-73.

4-74.

4-175.

Wich of the following conditions may
cause an inproper speed fluctuation of an
engine equipped with a nechanical
governor?

1. Constantly changing |oads
2. Msfiring engine cylinders
3. A binding governor |inkage
4, Each of the above

An overspeed trip will stop a diesel
engine that is equipped with a speed
?ovlernor when the regular speed governor
ails to

1. linmit the load on the engine

2. keep the engine within its maximm
designed linmit

3, operate

4. reduce engine hunt

Question 4-74 is to be judged True or
Fal se.

Prior to testing the engine overspeed
trip, the accuracy of the engine tacho-
meter should be checked for proper opera-
tion as required by the manufacturer's
instructions.

A broken drive shaft of a hydraulic
overspeed trip wll cause uncontrolled
engine speed because the flyweights

1. disconnect from the shaft

2. remain in a distended position
3. cease to exert centrifugal force
4, increase in rotative speed



